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© Video signal processing Apparatus. 



© In a video signal processing apparatus, a first or a second video signal having program content information 
inserted therein is selected. Upon selection of the second signal, the program content information is read from 
the first video signal and a character signal associated with the program content information is generated and 
superposed on the selected second video signal. As a result, when the second video signal is supplied to a 
monitor and an image displayed, a character associated with the character signal is displayed in a part of the 
particular image which represents that the program content of the first video signal is broadcast by the first video 
signal. The content of the program which is broadcast by the first video signal is thus determined without 
interrupting the reception of an image associated with the second video signal. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a video signal processing apparatus suitably used with a system for 
receiving video signals having inserted therein information representing the contents of a broadcast 
s program. 

In recent years, a broadcasting system with information representing the contents of a broadcast 
program inserted and transmitted in a video signal (hereinafter referred to as "the program content 
information") has been under development for practical applications. The D2-MAC system in Europe is an 
example. According to the D2-MAC system, which has the same number of scanning lines and the same 

w aspect ratio as the current PAL system, the video band is broadened for higher definition. The signal form 
of this system, as shown in Fig. 3, has a data burst section, a compressed chromatic signal section for a 
chrominance signal compressed along time axis and a compressed luminance signal section for a 
luminance signal compressed also along the time axis in time shared fasion. The chrominance signal is 
compressed in the ratio of 3 to 1, and the luminance signal in the ratio of 3 to 2 along the time axis. 

75 The data burst section is assigned as digital information including service information and audio signal. 
As the service information, audio signals of different languages are sent in the data burst section. These 
information include the information for discriminately selecting each audio signal, information designating an 
aspect ratio for image display and key information for cancelling the scramble at the time of fee-charging 
broadcasting. The program content information is also assignable to the data burst section as service 

20 information. 

This signal of the D2-MAC system (hereinafter referred to as "the MAC signal"), which is used for the 
satellite broadcasting, is capable of a four-channel broadcast at present. The MAC signal of each channel is 
transmitted by FM modulation with different modulation carrier frequencies. In a satellite broadcast receiver, 
these MAC signals of respective channels received through antenna are frequency-converted by down- 
25 converter thereby to select a MAC signal of the desired channel by tuner. 

In a satellite broadcasting receiver capable of receiving a MAC signal, a signal of the current PAL 
system providing a terrestrial broadcasting (hereinafter referred to as "the PAL signal") is also receivable, 
so that either an image due to the MAC signal or the one due to the PAL system may be reproduced 
selectively. 

30 As described above, in the case where the program content information representing a broadcast 
program is inserted in a MAC signal, the particular information is capable of being read by use of decoder. 
This information, which may be utilized for some purposes, has so far been not effectively utilized in view of 
the fact that this information, although it can be inserted in the data burst section of the MAC signal as 
service information, is incapable of being obtained unless it represents the content of a program on the air 

35 of a channel carrying the same and also unless the particular program is received, and that the reading of 
this information is equal to the reproduction of a program image. 

SUMMARY OF THE INVENTION 

40 The object of the present invention is to provide a video signal processing apparatus convenient to 

operate by effectively utilizing the program content information inserted in a video signal. 

In order to achieve the above-mentioned object, according to the present invention, there is provided a 

video signal processing apparatus wherein a first video signal with the program content information inserted 

therein and a second video signal are capable of being received, one of these signals are selected, and 
45 when the second video signal is selected, the program content information is read out of the first video 

signal so that a character signal representing the program content is generated and superposed on the 

second video signal selected. 

In the case where the second video signal selected in the manner mentioned above is supplied to a 

monitor for image display, a character based on the character signal is displayed in a part of the .image 
so thereby to display a character representing the program content based on the first video signal on the air. 

As a result, it becomes possible to know the content of the program on the air based on the first video 

signal without interrupting the receiving of the second video signal. 

BRIEF DESCRIPTION OF DRAWINGS 

55 

Fig. 1 is a block diagram showing a video signal processing apparatus according to an embodiment of 
the present invention. 

Fig. 2 is a diagram showing an example of the screen display on a monitor in Fig. 1. 
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Fig. 3 is a diagram showing a form of the D2-MAC signal. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 An embodiment of the present invention will be described below with reference to the accompanying 
drawings. 

Fig. 1 is a block diagram showing a video signal processing apparatus according to an embodiment of 
the present invention. Reference numeral 1 designates a satellite broadcast receiving antenna, numeral 2 a 
down-converter, numeral 3 a tuner, numeral 4 a demodulator, numeral 5 a decoder, numeral 6 a terrestrial 

w broadcast receiving antenna, numeral 7 a tuner, numeral 8 a demodulator, numeral 9 a terminal, numeral 10 
a switch, numeral 11 a signal processing section, numeral 12 a magnetic tape, numeral 13 a magnetic 
head, numeral 14 a reproduction amplifier, numeral 15 a signal processing section, numeral 16 a switch, 
numeral 17 a microcomputer, numeral 18 a character generator section, numeral 19 a monitor, numeral 20 
a photo detector, and numeral 21 a remote controller. 

15 This embodiment, which is used for VTR, is capable of receiving a MAC signal for satellite broadcasting 
and a PAL signal for terrestrial broadcasting, will be explained as an apparatus capable of supplying a 
reproduced video signal from the VTR and the magnetic tape to the monitor. 

In Fig. 1, the MAC signals for a plurality of channels received at the satellite broadcast receiving 
antenna 1 are subjected to FM-modulation with different modulation carrier frequencies, and after being 

20 frequency-changed at the down converter 2, are supplied to the tuner 3, thereby selecting a MAC signal of 
the desired channel upon instruction from the microcomputer 17. The MAC signal thus selected is 
demodulated at the demodulator 4 and is supplied to the decoder 5. In the decoder 5, the audio signal 
contained in the data burst section (Fig. 3) of the MAC signal thus supplied is extracted and extended along 
the time axis. The resulting signal is converted into a continuous analog signal, while the compressed 

25 luminance signal and chrominance signal are restored to the state before compression by being extended 
along the time axis, thus generating a video signal in the same form as in the PAL system. This video 
signal (hereinafter referred to as "the satellite broadcast PAL signal") is supplied to the terminal a of the 
switch 10. 

The decoder 5, on the other hand, reads the service information contained in the data burst section 

so (Fig. 3) of the supplied MAC signal in the form of digital information and is applied to the microcomputer 17. 
This service information includes the various information described above including the program content 
information representing the contents of the present broadcast program associated with the MAC signal 
supplied to the decoder 5, and each information is decoded by the microcomputer 17. 

Further, the microcomputer 17 is supplied with such informations of the MAC signal from the decoder 5 

35 as the video level, the contrast, the color saturation, the timing between the luminance signal and the 
chrominance signal, and the error rate, which are thus checked or controlled. If the error rate becomes 
abnormal, for instance, the microcomputer 17 controls the tuner 3 and performs such operations re-tuning 
to the MAC signal of the channel being tuned to. 

The current PAL system signals for the terrestrial broadcasting of a plurality of channels (hereinafter 

40 referred to as "the terrestrial broadcast PAL signal") are received from the terrestrial broadcast receiving 
antenna 6, and a desired channel is selected by the tuner 7. The terrestrial broadcast PAL signal thus 
selected is demodulated at the demodulator 8 and is supplied to the terminal b of the switch 1 0. Also, the 
terminal 9 makes up an external input terminal supplied with a PAL signal (hereinafter referred to as "the 
external input PAL signal") from such a device as video camera. This external input PAL signal is supplied 

45 to the terminal c of the switch 10. 

One of the _ PAL signals selected to the switch 10 is processed at the signal processing section 11 
including an automatic gain control circuit etc. and is supplied to the terminal d of the switch 16. Also, when 
a magnetic tape having recorded therein a signal mixture including the FM-modulated luminance signal and 
the down-converted chrominance signal is to be reproduced, the signal mixture reproduced at the magnetic 

so head 13, after being amplified at the reproduction amplifier 14, is supplied to the signal processing section 
15, in which the luminance signal is demodulated and the chrominance signal is subjected to high- 
frequency conversion, thereby assuming the same signal form as the video signal of the PAL system 
(hereinafter referred to as "the reproduced PAL signal"). This reproduced PAL signal is supplied to the 
terminal e of the switch 16. The switch 16 selects one of the PAL signals supplied to the terminals d and e. 

55 The character generator section 1 8 generates a character signal under the control of the microcomputer 
17 and superposes the particular character signal on the PAL signal selected at the switch 16. The PAL 
signal, upon production from the character generator section 18, is supplied to the monitor 19 for image 
reproduction. 
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The tuners 3. 7 for channel selection are controlled, the switches 10, 16 are switched, and the magnetic 
tape 12 is controlled for recording and reproduction by the microcomputer 17 in compliance with an 
instruction by user operation from the operating section of a front panel not shown or received from the 
remote controller through the photo-detector section 20. The input video signals of the character generator 
5 section 18 corresponding to the state of the switches 10, 16 are shown in the table below. 

Table 



70 












NO. 


Selection 
terminal of 
switch 10 


Selection 
terminal of 
switch 16 


Input signal of 
character generator 
section 18 


75 


1 


a 


a 


PAL signal for satelite 
broadcast 


20 


2 


b 


a 


PAL signal for 
terrestrial broadcast 


25 


3 


c 


a 


External input PAL 
signal 


on 


4 




e 


Reproduced PAL signal 



In the case of No. 1 in the above table, the processing section from the down converter 2 to the decoder 5 
is energized, so that the satellite broadcast PAL signal is supplied to the character generator section 18. At 
the same time, the microcomputer 17 reads and decodes the program content information extracted from 

35 the decoder 5. The character generator section 18 superposes the character signal of this decoded content 
on the image portion of the satellite broadcast PAL signal supplied. As a result, a character information 
explaining the contents of the particular program is displayed by being superposed on a part of the image 
due to the satellite broadcast PAL signal. This character information may include the description of music, 
drama and sports, whereby the user may be informed of the program contents. 

40 In the case of observing a program of the PAL signal of the satellite broadcasting by means of the 
monitor 19, it may be that the above-mentioned character information is displayed on the monitor 19 only in 
response to the instruction operated by the user at the remote controller 21 . 

Also, in order to reduce power consumption, the power may be interrupted to the circuits other than 
those required for receiving and processing the MAC signal. 

45 In the case of No. 2 in the above-shown table, the monitor 19 displays an image due to the terrestrial 
broadcast PAL signal. In the process, low power consumption is attained by interrupting the power source 
of the processing sections from the down converter 2 to the decoder 5, the reproduction amplifier 1 4 and 
the signal processing section 1 5. When the user operates the MAC information search button on the remote 
controller 21 , the processing section from the down converter 2 to the decoder 5 is supplied with power, so 

so that the tuner 3 is controlled by the microcomputer 17, and MAC signals for a plurality of channels received 
at the satellite broadcast receiving antenna 1 are sequentially selected by the tuner 3 for each predeter- 
mined time. The decoder 5 extracts the program content information from these MAC signals. The 
microcomputer 17 sequentially fetches and decodes these program content information, and holds the 
resulting data in a built-in RAM (random access memory), while at the same time reading and sending 

55 these data to the character generator section 18 sequentially. The above-mentioned predetermined time for 
selecting a MAC signal of each channel by the tuner 3 is set to longer than the time required for decoding 
each program content information by the microcomputer 17. Also, the microcomputer 17, upon decoding 
one program content information, may switch the tuner 3 to select a MAC signal of the next channel. The 
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character generation section 18 generates character information in accordance with the data sent thereto, 
and superposes it on the image portion of the terrestrial broadcast PAL signal supplied thereto from the 
switch 16. As a result, the character information representing the content of the program on the air of each 
channel received at the satellite broadcast receiving antenna 1 is displayed on a portion of the screen 

s displaying the image due to the terrestrial broadcast PAL signal. 

Fig. 2 shows an example of display on the monitor 19. Numeral 19A designates an image display area 
due to the terrestrial broadcast PAL signal, and numerals 19B, 19C, 19D and 19E display areas of the 
character information representing the contents of the present broadcast program of the first, second, third 
and fourth channels of the satellite broadcast respectively. 

70 In this case, the satellite broadcast is in four channels, and the first channel is presently assumed to 
broadcast a music program, the second channel a drama program, the third channel a news program and 
the fourth channel a sport program. As a consequence, the display area 19B displays the character 
information "CH1 " indicating a music program, the display area 19C the character information "CH2" 
indicating a drama program, the display area 19D the character information "CH3" indicating a news 

J5 program, and the display area 19D the character information "CH4" indicating a sport program. 

Upon a repeated operation of the MAC information search button of the remote controller 21, the 
microcomputer 17 prohibits the operation of superposing the character information on the ground broadcast 
PAL signal at the character generation section 1 8. As a result, the monitor 1 9 terminates the display of the 
character information in the display areas 19B to 19E and displays an image due to the terrestrial broadcast 

20 PAL signal over the whole screen including the display areas 19B to 19E. 

The character information on the display areas 19B to 19E may be adapted to disappear automatically 
a predetermined time after starting display without operating the MAC information search button at the 
remote controller 21 . Also, once the program content is changed, the content of the character information 
displayed on the monitor 19 also undergoes a change. Assume, for example, that a music program has 

25 changed to a weather forecast program in the first channel. In Fig. 2, the character information in the 
display area 1 9B changes from a music program to a weather forecast program. 

The processing section from the down converter 2 to the decoder 5 is automatically cut off in power 
after the microcomputer 17 has decoded the program content information for all the channels of satellite 
broadcasting. 

20 The above-mentioned operation is similar to that for No. 3 and No. 4 in Table. 

In the manner mentioned above, even at the time of receiving a PAL signal other than the MAC signal, 
it is possible to known the program content on the air of each channel of the satellite broadcast. It is 
therefore not necessary to switch to a program whose content the user wants to know from the program 
currently received and displayed, nor to interrupt the program currently received and displayed. As a result, 

35 no image disturbance would be caused which otherwise might occur due to such an interruption. 

In the case mentioned above, an image due to the terrestrial broadcast PAL signal is displayed on the 
monitor 19. When the user is desirous of viewing a sport program, he or she operates the MAC information 
search button of the remote controller 21 sometimes, so that as shown in Fig. 2, the character information is 
displayed on the display areas 19B to 19E. In the case where the character indicates a sport program at the 

40 fourth channel of the satellite broadcast in the display area 19E, for example, the remote controller 21 or the 
like is operated to switch to the fourth channel of the satellite broadcasting. 

The RAM of the microcomputer 17 has set therein a key word corresponding to each program content 
information representing the content of each program. When a key word for the desired program content is 
designated by operating the remote controller 21, therefore, the tuner 3 is switched as described above, 

45 and each channel of the satellite broadcasting is received. When the microcomputer decodes the program 
content information of these channels, they are compared with the program content information of the key 
word designated. Upon coincidence therebetween, the microcomputer 17 is adapted to switch to the 
indication of receiving the MAC signal containing the particular program content information. In this way, 
upon designation of a key word, the receiving indication is automatically switched to the particular program 

so with the starting of broadcasting the program of the desired content, thereby further improving the operating 
convenience. 

In such a case as mentioned above, the microcomputer 17 of course controls the tuner 3 constantly or 
at regular intervals of time for switching the receiving of all the channels of satellite broadcasting. 

Also, as shown by numeral 19F in Fig. 2, the program content indicated by a designated key word may 
55 be displayed on the monitor 19 as desired, whereby it is possible to confirm the designation of a key word 
and a particular program whose receiving indication is desired. In such a case, the microcomputer 17 forms 
a related character information at the character generator section 18 and superposes it on the PAL signal 
from the switch 1 6. 
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Apart from the MAC and PAL signals used in the above-described embodiments, other video signals 
may be used as far as they contain similar program content information. 

It will thus be understood from the foregoing description that according to the present invention there is 
provided a video signal processing apparatus wherein during the period of displaying the image of the first 
video signal broadcast, the program content of another video signal transmitted simultaneously is capable of 
being recognized without interrupting the image display associated with the first video signal, thereby 
greatly improving the operating convenience. 

Claims 

1. A video signal processing apparatus comprising first means (1, 2, 3, 4, 5) for receiving a video signal 
having inserted therein the program content information representing the content of a program being 
broadcast, second means (17) for reading the particular program content information from said first 
video signal, third means (6, 7, 8) for receiving a second video signal, fourth means (10, 11, 16) for 
selecting one of the first and the second video signal, and fifth means (18) for generating and 
superposing character information on the second video signal selected by the fourth means, 

wherein when the fourth means selects the second video signal and the second means has read 
the program content information from the first video signal, the fifth means generates character 
information representing the content of the program associated with the program content information 
thus read and superposes the particular character information on the second video signal. 

2. A video signal processing apparatus according to Claim 1 , wherein said first video signal has a plurality 
of channels capable of being broadcast simultaneously, and when the fourth means selects the second 
video signal, the first means receives each of the signals having a plurality of channels sequentially for 
a predetermined time thereby to read the program content information from the signal having a plurality 
of channels, the fifth means superposing the character information representing the program content 
associated with the program information thus read on the second video signal. 

3. A video signal processing apparatus according to Claim 1, further comprising means for setting key 
words for the program content information, and means for designating a key word, wherein the second 
means searches the first video signal containing the program content information associated with a 
designated key word. 

4. A video signal processing apparatus according to Claim 2, further comprising means for setting key 
words for the program content information, and means for designating a key word, wherein the second 
means searches the first video signal containing the program content information associated with a 
designated keyword. 

5. A video signal processing apparatus according to Claim 3, wherein the fifth means superposes the 
character information of the program content information associated with the designated key word on 
the second video signal. 

6. A video signal processor according to Claim 4, wherein the fifth means superposes the character 
information associated with the program content information of a designated key word on the second 
video signal. 
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